A potential role for insulin-like growth factor I (IGF-I) restored the alterations in cation composition but had no effect on anion composition and total cation content. IGF-I was infused into adult rats to achieve increased IGF-I action observed after superovulation. IGF-I infusion altered electrolyte composition, as is observed after superovulation or oestradiol treatment, but had no effect on total cation content. In conclusion, hyperoestrogenaemia caused by superovulation may alter the uterine electrolyte environment for preimplantation embryonic development. IGF-I appears to play a central role in mediating this action of oestrogen.
Introduction
Hyperoestrogenaemia caused by superovulation appears to be responsible for many detrimental effects of superovulation including early embryonic loss (Moon et al, 1990) . Increased insulin-like growth factor I (IGF-I) action, caused by hyper¬ oestrogenaemia resulting from superovulation renders the uterine environment hostile to embryonic development in rats (Katagiri et al, 1996) . The same study also found that the uterine luminal fluid is no longer detrimental to embryonic development after the fluid is dialysed against conventional culture media.
Evidence suggests that the uterine electrolyte environment is under the influence of ovarian steroid hormones (Kao, 1967; Setty et al, 1973; Van Winkle et al, 1983) . In general, the electrolyte environment plays a critical role in maintaining cellular homeostasis and regulating cellular metabolism. Altera¬ tions in the electrolyte composition of culture media results in retardation of embryonic development or embryonic loss (Van Winkle, 1977; Schini and Bavister, 1988; Seshagiri and Bavister, 1991; Lawitts and Biggers, 1992; Dumoulin et al, 1993) . These observations lead us to the hypothesis that alterations in the electrolyte composition of the uterine environment may be a factor that renders the uterine environment detrimental to preimplantation embryonic development.
Despite the importance of the electrolyte environment on preimplantation embryonic development, no study has attempted to determine the endocrine/paracrine regulation of the electrolyte composition of uterine luminal fluid. IGF-I is one of many growth factors that mediate the actions of ovarian steroid hormones in the uterus (Murphy and Ballejo, 1994 (Lowry et al, 1951 (Nuti et al, 1975; Miller and Armstrong, 1981; Katagiri et al, 1996) (Sanui, 1971; Sanui and Rubin, 1982 (Figs 1 and 3) . As a result, the Na :K+ ratio decreased from 6.0:1 (control) to 1.3:1 (superovulation) and the C1~:HC03~r atio from 3.6:1 to 1.6:1. Oestradiol treatment in 4 iu PMSG-treated immature rats altered the composition of cations and anions in a dose-dependent manner (Fig. 2) (Fig. 3) . The alterations in electrolyte compositions of both cations and anions in the infused horn were compatible with those observed in the superovulated or oestradiol-treated rafs (Figs 1 and 2 ). Uni¬ lateral ovariectomy or vehicle infusion had no effect on the electrolyte composition and total cation content in the infused and control horns (Fig. 3) (Murphy et al, 1987; Murphy and Ghahary, 1990) . In superovulated immature rats, PMSG injected to induce superovulation causes hyperoestrogenaemia that in turn increases IGF-I action in the uterus (Miller and Armstrong, 1981;  Katagiri et al, 1996) . The (Martin, 1984; Milligan and Martin, 1984 (Milligan and Martin, 1984 (Miller and Armstrong, 1981 (Wiley, 1984; Lawitts and Biggers, 1991) . Substitution of either Na + or CU in the embryo culture media reduced the rate of blastocoel expansion (Manejwala el al, 1989) . Low concentrations of NaCl in the culture medium allow glutamine, a preferred energy substrate for early pre¬ implantation embryos, to impair embryonic development (Chatot et al, 1989; Lawitts and Biggers, 1992 (Nuti et al, 1975) , confirmation of our findings that includes the effect of oestrogen on electrolyte composition by using non-gonadotrophin primed pregnant rats may be necessary before our findings can be generalized.
